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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

LISTING OF CLAIMS: 

Claims 1 and 2 (canceled). 

Claim 3 (currently amended): A surface acoustic wavo dupl e x e r a ccording to 
Claim 1: wh e r ei n A surface acoustic wave duplexer comprising: 
an antenna terminal: 

a transmission-side surface acoustic wave filter connected to the antenna 
terminal: 

a receiving-side surface acoustic wave filter connected to the antenna terminal: 

a package material on which the transmission-side surface acoustic wave filter 
and the recei ving-side surface acoustic wave filter ar e mounted; gntj 

a high-frequency wave element connected to the transmission-side surface 
acoustic wave filter and the receiving-side surface acoustic wave filter: wherein 

the high-frequency wave element has two trap attenuation poles at frequencies 
higher than the freguencies of the transmission-side pass band: and 

the high-frequency wave element includes first and second inductors and first, 
second, and third capacitance elements, and the two trap attenuation poles are formed 
by the first and the second inductors and the first, second, and third capacitance 
elements. 

Claim 4 (original): A surface acoustic wave duplexer according to Claim 3, 
wherein the first, second, and third capacitance elements have a delta-type connection 
in which two of the capacitance elements are connected to each of first, second, and 
third common terminals; 
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the first inductor is connected between the first common terminal and a ground 
potential; and 

the second inductor is connected between the second and third common 
terminals. 

Claim 5 (original): A surface acoustic wave duplexer according to Claim 4, 
wherein a first trap attenuation pole is approximately equal to a twofold wave of a pass 
band of the transmission-side surface acoustic wave filter by an anti-resonance of the 
second inductor and a capacitance element connected in parallel to the second 
inductor; and 

a second trap attenuation pole is approximately equal to a threefold wave of a 
pass band of the transmission-side surface acoustic wave filter by a resonance of a 
capacitance which has been obtained in a T-type connection equivalent to the delta- 
type connection of the first to the third capacitance elements and the first inductor. 

Claim 6 {canceled). 

Claim 7 (currently amended): A surface acoustic wav e dupl e x e r accord i ng to 
Cl a im 6, further compr i s i ng A surface acoustic wave duplexer comprising: 
an antenna terminal: 

a transmission-side surface acoustic wave filter connected to the antenna 
terminal: 

a receiving-side surface acoustic wave filter connected to the antenna terminal: 
a package material on which the transmission-side surface acoustic wave filter 

and the receiving-side surface acoustic wave filter are mounted: 

a high-frequency wave element includes at least one inductor and at least one 

capacitance element: 
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a common connecting point connected to one end of the transmission-side 
surface acoustic wave filter and connected to one end of the receiving-side surface 
acoustic wave filter: and 

a phase-matching strip line disposed in the package material; wherein 

the high-frequency wave element Is disposed only between the common 
connection point and the antenna terminal: 

the inductor included in the hioh-freguencv wave element is disposed in the 
package material: and 

the inductor included in the high-frequency wave element is located on the same 
plane of the package material as the strip line. 

Claim 8 (currently amended): A surfac e acou s tic wav e duplexer accord i ng to 
Claim 6. wh e r ei n A surface acoustic wave duplexer comprising: 
an antenna terminal: 

a transmission-side surface acoustic wave filter connected to the antenna 
terminal: 

a receiving-side surface acoustic wave filter connected to the antenna terminal: 

a package material on which the transmission-side surface acoustic wave filter 
and the receiving-side surface acoustic wave filter are mounted: 

a high-freouencv wave element includes at least one inductor and at least one 
capacitance element: and 

a common connecting point connected to one end of the transmission-side 
surface acoustic wave filter and connected to one end of the receiving-side surface 
acoustic wave filter wherein 

the high-freguency wave element is disposed only between the common 
connection point and the antenna terminal: 

the inductor included in the hioh-freguencv wave element is disposed in the 
package material; anc| 
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the inductor is disposed so as to increase a magnetic flux over at least two layers 
in the package material. 

Claim 9 (original): A surface acoustic wave duplexer according to Claim 7, 
wherein the strip line and the inductor are disposed on at least two layers; and 

the strip line and the inductor are disposed on the same at least two layers. 

Claim 10 (original): A surface acoustic wave duplexer comprising: 
an antenna terminal; 

a transmission-side surface acoustic wave filter which is connected to the 
antenna terminal and includes a piezoelectric substrate; 

a receiving-side surface acoustic wave filter which is connected to the antenna 
terminal and includes a piezoelectric substrate; 

a package material on which the transmission-side surface acoustic wave filter 
and the receiving-side surface acoustic wave filter are mounted; and 

a high-frequency wave element which includes at least one inductor and at least 
one capacitance element; wherein 

the capacitance element includes a comb-shaped electrode disposed on the 
piezoelectric substrate of the transmission-side and/or the receiving-side surface 
acoustic wave filter; 

a direction along an electrode-finger pitch of the comb-shaped electrode is turned 
substantially 90 degrees with respect to a propagation direction of the surface acoustic 
wave in the surface acoustic wave filter on which the comb-shaped electrode is 
disposed; and 

a ripple which occurs by the capacitance element is not located in the vicinity of a 
twofold wave and a threefold wave of a pass band of the transmission-side surface 
acoustic wave filter and a pass band of the receiving-side surface acoustic wave filter. 
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Claim 11 (currently amended): A surface acoustic wave duplexer according to 
Claim 10, wherein the piezoelectric substrate is a LiTa03 substrate, a pitch of an 

electrode finger of the comb-shaped electrode constituting the capacitance element falls 

in any one of the ranges of the following expressions (1) to (3) : 

§3005500/f H > 2 x P . ... Expr o coion (1) 

6800/fL £ 2 x P ^ 16500/fH ... Expr e ss i on (2) 

1 8800/fL <; 2 x P — ■ ... Expression (3) 

where fH is an upper limit frequency of the pass band of the receiving-side 

surface acoustic wave fitter, fL Is a lower limit of the pass band of the filter of the 

transmission-side surface acoustic wave filter, and P is an electrode-finger pitch of the 

comb-shaped electrode. 



Claim 12 (currently amended): A surface acoustic wave duplexer according to 
Claim 4410, wherein the pitch of the electrode finger of the comb-shaped electrode falls 
in any one of the ranges of the following expressions (4) to (12) : 



5500/fH > 2 x P- 



6800/fL < 2 x P £ 16500/fH- 
18800/fL <; 2 x P 



Expr e ssion ( 4 ) 
Expression - (&) 



5500/(2 x fTH) ^2xP- 



Expr e ssion (6) 
Expression (7) 



6800/(2 x fTL) S 2 x P s 16500/(2 x fTH)- 

1 8800/(2 x fTL) ^ 2 x P — 

5500/(3 x fTH) ^ 2 x P — 



Expr e ssion (8) 
Expr ess ion (9) 



Expr e ssion (10) 



6800/(3 x fTL) < 2 x P < 16500/(3 x fTH)~ 
18800/(3 x fTL) £ 2 x P 



Expr e ssion (11) 
Expression (12) 



where fTL is a lower limit frequency of the pass band of the transmission-side 
surface acoustic wave filter, fTH is an upper limit frequency of the pass band of the 
transmission-side surface acoustic wave filter, and P is an electrode-finger pitch of the 
comb-shaped electrode. 
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Claim 13 (canceled). 

Claim 14 (original): A surface acoustic wave duplexer according to claim 10, 
wherein the transmission-side surface acoustic wave filter and the receiving-side 
surface acoustic wave filter have individual piezoelectric substrates, and a capacitance 
element of the high-frequency wave element is disposed on the piezoelectric substrate 
of the receiving-side surface acoustic wave filter. 

Claim 15 (original): A surface acoustic wave duplexer according to Claim 14, 
wherein the capacitance element of the high-frequency wave element is disposed in the 
vicinity of an end of an antenna-terminal side of the receiving-side surface acoustic 
wave filter. 

Claim 16 (original): A surface acoustic wave duplexer according to claim 10, 
wherein the transmission-side surface acoustic wave filter and the receiving-side 
surface acoustic wave filter are disposed on the same piezoelectric substrate, and a 
capacitance element of the high-frequency wave element is disposed in the vicinity of 
an end of an antenna-terminal side of the receiving-side surface acoustic wave filter. 

Claim 17 (canceled). 

Claim 18 (currently amended): A surface acoustic wave duplexer comprising: 
an antenna terminal; 

a transmission-side surface acoustic wave filter which is connected to the 
antenna terminal and includes a piezoelectric substrate; 

a receiving-side surface acoustic wave filter which is connected to the antenna 
terminal, and includes a piezoelectric substrate; 
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a package material on which the transmission-side surface acoustic wave filter 
and the receiving-side surface acoustic wave filter are mounted; 

a high-frequency wave element which includes at least one inductor and at least 
one capacitance element; and 

a phase-adjusting strip line disposed in the package material; wherein 

the inductor is disposed on the same layers in the package material as that of the 
phase-adjusting strip line; 

the piezoelectric substrates of the transmission-side surface acoustic wave filter 
and the receiving-side surface acoustic wave filter are UTaO^ substrates; 

the capacitance element includes a comb-shaped electrode disposed on the 
piezoelectric substrate of one of the transmission-side surface acoustic wave filter and 
the receiving-side surface acoustic wave filter; 

a direction connecting electrode fingers of the comb-shaped electrode is 
substantially perpendicular to a propagation direction of a surface acoustic wave in the 
surface acoustic wave filter; and 

a pitch of an electrode finger of the comb-shaped electrode falls In any one of the 
ranges of the following expressions (13) to (15) : 

S30055OO/fH > 2 x P ... Expression (13) 

6800/fL <; 2 x P <; 16500/fH Expre s sion (14) 

18800/fL < 2 x P ... Exprocoion (15) 

where fH is an upper limit frequency of the pass band of the receiving-side 
surface acoustic wave filter, fL is a lower limit of the pass band of the filter of the 
transmission-side surface acoustic wave filter, and P is an electrode-finger pitch of the 
comb-shaped electrode. 

Claim 19 (canceled). 



PACE 1 6/27 ■ RCVD AT 12/7/2005 4:20:57 PM [Eastern Standard Time] « SVR:USPTO-EFXRF-8/38 * DN1S:2738300 • CSID: 7038371499 • DURATION (mm-ss): 09-46 



12/07/2005 16:22 7036371499 



KEATING & BENNETT 



PAGE 



17/27 



Serial No. 10/811,837 
December 7, 2005 

Reply to the Office Action dated August 1 1 , 2005 
Page 15 of 23 

Claim 20 (currently amended): A surface acoustic wav e duplox e r accord i ng to 
Cla i m 10. wh e r e in A surface acoustic wave duolexer comprising: 
an antenna terminal: 

a transmission-side surface acoustic wave filter connected to the antenna 
terminal: 

a receiving-side surface acoustic wave filter connected to the antenna terminal: 
a package material on which the transmission-side surface acoustic wave filter 
and the receiving-side surface acoustic wave filter are mounted: 
at least one phase-matching element: and 
a low-pass filter: wherein 

the low^pass filter is connected between the antenna terminal and the 
transmission-side surface acoustic wave filter and between the antenna terminal and 
the receiving-side surface acoustic wave filter; 

the low-pass filter has both of a low-pass filter function and an antenna-matchino 
function: and 

the phase-matching element is disposed between a surface acoustic wave filter 
having a relatively high frequency and an antenna terminal, and an amount of phase 
delay in the phase-matching element is less than about 90 degrees at a center 
frequency of a surface acoustic wave filter having a relatively low frequency. 

Claim 21 (original): A surface acoustic wave duplexer according to Claim 20, 
wherein the amount of phase delay falls within a range of about 60 degrees to about 80 
degrees. 

Claim 22 (currently amended): A curfacp acoustic wav e dupl e x o r according to 
ola i m 10, wh e r e in A surface acoustic wave duplexer comprising: 
an antenna terminal: 

a transmission-side surface acoustic wave filter connected to the antenna 
terminal: 
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a receiving-side surface acoustic wave filter connected to the antenna terminal; 
a package material on which the transmission-side surface acoustic wave filter 
and the receiving-side surface acoustic wave filter are mounted: 
at least one phase-matching element; and 
a low-pass filter: wherein 

the low-pass filter is connected between the antenna terminal and the 
transmission-side surface acoustic wave filter and between the antenna terminal and 
the receiving-side surface acoustic wave filter: 

the low-pass filter has both of a low-pass filt er function and an antenna-matching 
function: and 

an impedance at an antenna terminal of the surface acoustic wave duplexer 
excluding the low-pass filter is inductive at least in a frequency range of about 50% or 
more of each pass band width of a transmission-side surface acoustic wave filter and a 
receiving-side surface acoustic wave filter, an impedance in a pass band of the low- 
pass filter is capacitive, and matching is obtained on a real axis when, viewed from an 
antenna side. 

Claim 23 (original): A surface acoustic wave duplexer comprising: 
an antenna terminal; 

a transmission-side surface acoustic wave Alter connected to the antenna 
terminal; 

a receiving-side surface acoustic wave filter connected to the antenna terminal; 

a package material on which the transmission-side surface acoustic wave filter 
and the receiving-side surface acoustic wave filter are mounted; 

a high-frequency wave element which has at least one inductor and at least one 
capacitance element; 

a common connection point connecting one end of the transmission-side surface 
acoustic wave filter and connecting one end of the receiving-side surface acoustic wave 
filter; wherein 
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the high-frequency wave element is disposed only between the common 
connection point and the antenna terminal; 

the inductor is disposed in the package material; 

the capacitance element includes a comb-shaped electrode; 

a direction of an electrode-finger pitch of the comb-shaped electrode is turned 
substantially 90 degrees with respect to a propagation direction of the surface acoustic 
wave; 

a ripple which occurs due to the capacitance element is not located at a twofold 
wave and a threefold wave and in the vicinity of the twofold wave and the threefold 
wave of a pass band of the transmission-side surface acoustic wave filter and a pass 
band of the receiving-side surface acoustic wave filter; and 

the high-frequency wave element has both of a low-pass filter function and an 
antenna-matching function. 

Claim 24 (original): A surface acoustic wave duplexer comprising: 
an antenna terminal; 

a transmission-side surface acoustic wave filter connected to the antenna 
terminal; 

a receiving-side surface acoustic wave filter connected to the antenna terminal; 
a package material on which the transmission-side surface acoustic wave filter 
and the receiving-side surface acoustic wave filter are mounted; 

a phase-adjusting strip line disposed in the package material; and 
high-frequency wave element; wherein 

the high-frequency wave element has two trap attenuation poles approximately 
equal to a twofold wave and a threefold wave of the transmission-side pass band; 

the high-frequency wave element includes at least first and second inductors and 
first to third capacitance elements; 
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the first to the third capacitance elements are connected in a delta-type 
connection in which two of the capacitance elements are connected to each of first to 
third common terminals; 

the first inductor is connected between the first common terminal and ground 
potential; 

the second inductor is connected between the second and third common 
terminals; 

the second inductor is disposed on the same layers as that of the phase- 
adjusting strip line disposed in the package material; and 

a terminal which is connected to the transmission-side signal terminal of the strip 
line and a terminal which is connected to the transmission-side signal terminal of the 
second inductor are short-circuited in the package material. 

Claim 25 (new): A surface acoustic wave duplexer according to Claim 8, wherein 
the strip line and the inductor are disposed on at least two layers; and 

the strip line and the inductor are disposed on the same at least two layers. 
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